and that, subsequently, when the intellectual faculties are becoming developed, and the will is gaining the ascendancy over the organism, the growth of the face, trunk, and limbs, should proceed at so much greater rate than does the brain.
The explanation of this apparent anomaly is afforded by the conditions under which the brain is placed. It is, for the purposes of protection, shut up in a case of bone which becomes hard and unyielding soon after the child enters the world; and that case admits only of a slight and slow increase of size, because bone possesses very little power of interstitial growth, and because the bones of the skull cannot grow much at their edges in consequence of the manner in which they are interlocked at the sutures. To avoid the difficulties which must necessarily have resulted from anything like a proportionate rate of growth under such circumstances, the brain is, at an early period, while the skull is still partly membranous and yielding, made large, but at the same time soft, pulpy, with much fluid in its texture. Subsequently, when the skull has become consolidated, when the intellect is ripening and volition is strengthening, the brain increases, not so much in size as in the density and quality of its texture, and in the number and depth of its convolutions. Thus in infancy the brain is large, flaccid, feeble, and quickly growing. In adolescence its growth is slower; but it is gradually becoming denser and more powerful, and is acquiring, by virtue of the increase of its convolutions, a greater amount of that vesicular structure upon which its higher properties seem more particularly to depend."
The principal part of the chapter on the vertebral column has reference to its development and articulations, and then to its mechanism treated in the following manner :? " A cursory glance at the skeleton is sufficient to reveal that the junction of the dorsal with the lumbar portion of the column, including the lower two dorsal and the upper one or two lumbar vertebrae, is the weakest part of the spine. It is so, first, because, although it has to bear nearly as great weight as the part of the column below it, its vertebrae are disproportionally small. Secondly, because the transverse processes are here very short, while the long transverse processes in the lower part of the loins, added to the projecting crest of the ilium below, and the false and true ribs above, afford to the several muscles a powerful leverage, on either side and in front, against this region. Thirdly, the spinous processes are also short, though they have often a bifid tendency at their extremities; so that an examination of the line formed by the spinous processes show this to be the most concave part of the dorso-lumbar curve.
It is seen to be so in the living body, forming what is called the ' the rest of the bodies and arches have become ossified. In consequence of these parts yielding, the bodies become twisted or rotated a little to the opposite side. In this twist of the vertebrae, which is an almost constant accompaniment of lateral curvature, the bodies are turned away from the concavity of the curve, both in the primary and in the two secondary deflections, so as to give an appearance of spiral twist to the whole."
The following experiment shows one of the ways in which fracture of the base of the skull may be produced :?
" The eye at once points to this part of the base as the most probable seat of fracture in any case in which the skull is subjected to a severe jar, such as that which would be caused by a fall from a height; and experience tells us that, in spite of its being so far removed from exposure to direct injury and so protected by soft structures, it is more often broken by force indirectly applied than any other part of the cranium. A man for instance falls upon the crown of his head ; the part struck gives way, and the fracture, if it be severe, usually runs round to the base, traversing the sella turcica and the middle cerebral fossa, often in the exact line, from one temporal fossa to the other, which I have described. In some instances the fracture has taken place here, although the skull was not broken at the part struck. In such cases, and they are not uncommon, we must consider that the whole bone, regarding the skull as one bone, has been subjected to the disturbing influence of severe vibrations, and has given way at the weakest point: just as any other frangible body, of unequal strength at different parts, if allowed to fall, or if in any other way subjected to violent concussion, would break where it was weakest.
" In order to prove that the direction of the line of fracture at the base is regulated rather by the construction of the skull than by any contre-coup from the vertebral column, 1 allowed a skull, with its covering and contents, recently removed from the spine, to fall several feet upon a brick pavement, taking care that the crown came first upon the floor.
It descended with sufficient force to crack the bricks, but was not itself fractured till the third time, when the upper part of the frontal bone near the parietal was broken. A fissure, starting from this point, ran through the left temporal fossa, behind the zygoma, through the external auditory passage and the tympanic part of the temporal bone. Here the fracture was very severe, a portion of bone being quite loose and the cavity of the tympanum largely exposed. From this it reached the foramen lacerum, crossed the sella turcica to the opposite foramen lacerum, and terminated in the right temporal bone. A secondary fissure ran, nearly at right angles to the former, from the right foramen lacerum through the line of junction between the petrous and occipital bones to the jugular foramen, and terminated in the right side of the occipital bone. Thus the fracture took the ordinary course although the head was detached from the spine. The skull was broken at the point where the blow was received; but it may be remarked that the calvarium did not give way at all till it was struck at the junction of the frontal with the parietal bones, where the arch is a little flattened. The fracture traversed the narrowest and weakest part of the skull, and was more severe in the base than elsewhere.
" Sometimes, even when the blow is upon the occiput, the fracture travels round outside the petrous portions of the temporal bone to the sella turcica.
" Besides the instances afforded by the base, it is no uncommon thing for fracture to take place in the part of the skull opposite to that on which the blow was received, in consequence of the disturbance caused by the meeting of vibrations which have travelled round the skull. This may happen although the part which has been struck remains entire; thus 1 have known a blow on one side of the head, cause fracture of the opposite orbital plate of the frontal bone, without breaking any other part of the skull."
Mr. Hilton, however, has shown that fracture at the base may also be produced by the weight of the body suddenly thrown on the occipital condyles; and he considers that this is sometimes the case when a person falls from a height on the ground, pitching on his head.
Dr. Humphrey frequently dwells on parts of the animal mechanism which are thought to be of subsidiary importance, at least their full meaning is often overlooked. An example of this may be given in his description of the acromio-clavicular articulation :? " To understand thoroughly the offices of this joint, it is necessary to consider the manner in which the scapula moves upon the trunk. It is capable of being thrown forwards and backwards, of being raised and depressed, and of being moved in a circle, or ' circumducted,' as it is called ; and throughout these movements the chief part of the base, and the lower angle, are maintained in contact with the ribs.
Forasmuch as the exterior of the ribs presents a curved line from before backwards, it follows that whenever the scapula is advanced or drawn back, it must describe part of a circle upon the chest; and the centre or axis of that rotatory movement is represented by a vertical line drawn through the sterno-clavicular joint, or nearly so. Had there been no joint between the clavicle and the scapula, the circular movement of the scapula would have been attended with a greater alteration in the direction of the shoulder than is desirable: for instance, when the scapula was thrown forward, the glenoid cavity would have been directed inwards; and when the reverse movement took place the glenoid cavity would have been directed outwards ; and it would have been impossible to give a blow straight forward with the full force of the arm, that is to say, with the combined force of the muscles of the scapula arm and forearm. In order to maintain a uniformity in the direction of the shoulder during the movements of the base of the scapula, and to permit the former to be carried directly forwards and backwards while the latter is kept in contact with the convex wall of the chest, the acromio-clavicular joint is interposed between the clavicle and the scapula. It is so adjusted as to enable either bone to turn in a hingelike manner upon a vertical axis drawn through the other, and it permits the surfaces of the scapula, like the baskets in a roundabout swing, to look the same way in every position, or nearly so. When the shoulder is advanced the acromial end of the clavicle is drawn forwards with the scapula, a hinge-like movement between the two takes place, and the retiring angle between the hinder edge of the clavicle and the spine of the scapula is rendered more acute. When the shoulder is carried backward, the acromial end of the clavicle goes with it, and the angle just mentioned is widened. To permit the requisite movement the articular surface of the clavicle is slightly convex from before backwards, and that of the acromion is slightly concave in the same direction.
" Again, in the rising and falling of the shoulder the centre of motion is at the sterno-clavicular joint; and this movement would evidently be incompatible with the juxtaposition of the inferior angle of the scapula to the ribs, if there were no joint between the clavicle and the acromion. The acromial facet is slightly convex from above downwards, and the clavicular facet is slightly concave, so as to permit the requisite hinge-like movement upon an antero-posterior axis when the shoulder rises and falls. '' A last illustration of the author's manner of treating a subject, may be taken from his description of the way in which the pelvis is balanced on the heads of the thigh-bones :?
" The pelvis can be moved in any direction upon the head of either thighbone, in consequence of the hip being a perfect ball-and-socket joint. When, however, both lower extremities are placed firmly upon the ground, the pelvis can be moved in one direction only, which is that of rotation upon a transverse axis drawn through the heads of both thigh-bones. By this movement, its angle of inclination is altered with regard to the ground, but not much with regard to the spinal column, which is carried with the pelvis, and which communicates to the trunk an inclination, forwards or backwards, proportionate to the movement of the pelvis. The trunk is thus, in some measure, firmly placed upon the extremities ; and, while the latter are steady, can be moved only in one vertical plane. Still, as it is balanced in this plane, in an unstable equilibrium, upon the smooth slippery surfaces of the heads of the thigh-bones, there would necessarily have been great insecurity, if the pelvis had depended for its further fixity entirely upon muscular tension. Moreover, in the propulsion of the pelvis and trunk forwards by the lower extremities, much power would have been lost had it been necessary to prevent the backward inclination of the trunk solely by muscular force.
Accordingly an additional provision is furnished in the ligaments of the hip-joint, which are so disposed that, when the body is upright, they are quite tight, and prevent any further rolling of the pelvis and trunk backwards upon the thighs. Hence the only direction in which the pelvis and trunk can be moved from the erect posture, upon the extremities, when the latter are kept fixed, is that of rotation forwards, which is one reason that the trunk commonly falls forward when volition is suddenly withdrawn, as in fainting, epilepsy, &c."
The last chapter of the work is devoted to the important subject of the homologies of the skeleton ; but as it is a very scanty outline of the author's views, and is merely an index of a future appendix, it can scarcely add to or detract from the value of the present work. The author gives notice that in a subsequent paper he will take up this subject more fully; and in the meantime, in a hasty sketch, signifies that he cannot accept in all its details the system of Professor Owen. 
